Abstract: Twenty three studies to identify major delay factors for construction projects in Nigeria have been reported in the literature. All these studies are based on self-administered questionnaire survey of views and perception of project participants except one study which is based on actual construction projects. Almost all of the more than forty construction delay factors reported in the literature have been identified as one of the major construction delay factors by one of the twenty three studies. Obviously, this cannot be true and is confusing to practitioners in prioritizing appropriate remedial measures to achieve better schedule performance. A thorough review of these twenty three studies is undertaken to identify major construction delay factors for Nigeria so that appropriate management measures can be implemented to achieve better schedule performance. The methodology is to count the number of times each major construction delay factors has been identified by the twenty three studies. The top major construction delay factors are factors identified by the most number of studies. Major construction delay factors identified include: "finance and payments of completed work by owner", "late delivery/shortage of construction materials or fuel", "ineffective planning and scheduling", "variation orders/changes of scope by owner during construction", "late issuance of instructions, information or drawings/incomplete drawings/inadequate information/delay in revising design documents and approving works or materials/delays in design work/delay due to progress payment evaluation and issuance of certificate by quantity surveyor", "equipment (or operator) availability and failure", "poor site management and supervision", "mistakes and discrepancies in design documents by consultant", "communication problems/lack of adequate project coordination", "slow decisions from owner", "inadequate contractor experience/incompetence contractor", "financing by contractor", and "subcontractor problems". With respect to the construction delay factors identified, measures to improve the schedule performance of construction projects in Nigeria are presented.
INTRODUCTION
Nigeria is the most populous country in Africa and the seventh most populous country in the world. Organized construction in Nigeria began in the early 1940's with a few foreign contractors. The "oil boom" that followed about 10 years after Independence in 1960 led to an upsurge in the construction sector. Foreign companies have dominated the industry since the 60's. The post-military rule economic reforms after 1999 led to the biggest inroads and improved competition by the Chinese firms vis-à-vis firms from other countries. The construction sector has grown over the years (for example an average growth rate of 18.08% between 2010 and 2012) as a result of demands for real estate and housing and the provision of infrastructure to support an increasing population size. The increasing construction demand led to the inclusion of a few local companies in the construction of commercial and non-commercial real estate. Although the Nigerian construction industry is still largely dominated by international firms, the Local Content Bill for construction services was passed in April 2014 to give indigenous contractors a level playing field vis-à-vis international contractors.
Schedule performance is one of the most important criteria in assessing construction project success. Therefore, identifying the major construction delay factors is the first step in understanding the major factors affecting schedule performance. Appropriate management measures can then be implemented to address issues related to the major construction delay factors to achieve good schedule performance. The problem of delays in construction projects is a global phenomenon. This is evident from the large number of studies reported in the literature. The type of contract in most of the studies reported is a traditional one and not design and build contract.
Out of these 208 studies on construction delays reported, there are only 20 studies that are based on analysis of the construction delays of actual projects. The other studies use questionnaire surveys, mostly self-administered, of views of owners, contractors and consultants, and a small number of studies reply on interviews or panel discussions of owners, contractors and consultants. A self-administered survey questionnaire is sent to contractors, consultants and owners (including civil servants in charge of construction projects). The questionnaire is developed based on either construction delay factors reported in the *Corresponding author. Email: eastwestconsult@yahoo.co.uk literature or by open ended interviews with selected panels of contractors, consultants and owners. The major construction delay factors are established by statistical analysis of the survey data.
In particular, there are twenty three studies to identify major delay factors for construction projects in Nigeria reported in the literature. Some of these studies are confined to specific parts of Nigeria. All these studies are based on self-administered questionnaire surveys of views project participants except one study which is based on actual construction projects. Almost all of the more than forty construction delay factors reported in the literature have been identified as one of the major construction delay factors by one of the twenty three studies. Obviously, this cannot be true. It is misleading and confusing to practitioners in prioritizing appropriate management measures to achieve better schedule performance. To clarify this confusion, a review of the twenty three studies to identify the top major construction delay factors is necessary. Identification of major delay factors for construction projects in Nigeria is also useful because Nigeria will be representative of other developing countries in Africa, Asia and South America. Therefore, major construction delay factors will be relevant to other developing countries in the world.
The methodology for the present study is to count the number of times each major construction delay factor has been identified by the twenty three studies. The top major construction delay factors are factors identified by the most number of studies. The rational is obvious in that major construction factors must be factors identified by the most number of respondents in the twenty three studies. Table 1 tabulates the major construction delay factors identified by each of the reported studies for Nigeria. The major construction factors are summarized in Table 1 under five categories, namely all project participants related factor, owner related factors, contractor related factors, consultant related factors and other factors. Each construction delay factor is placed in the category linked to the party which can exert the most influence, though may not be totally, on that factor. The "other factors" category is for delay factors that are beyond the control of project participants.
MAJOR CONSTRUCTION DELAY FACTORS IN NIGERIA

Standardization of Construction Delay Factors
One of the major difficulties in summarizing various construction delay factors identified is the lack of standardization of construction delay factors. For example, "finance and payment arrangements", and "poor contract management" identified by Mansfield et al. (1994) are reclassified as "finance and payments of completed work by owners", and "poor site management and supervision" by contractors respectively. Construction delay factor "delay or non-payment of compensation to the communities" identified by Sunjka and Jacob (2013) is combined with "late release of site/land acquisition problems" because they are different descriptions of the same issue. For the same reason, similar delay factors are combined in Table 1 . Construction delay factors "late issuance of instructions", "late issuance of information", "late issuance of drawings", "incomplete drawings", "inadequate information", "delay in revising design documents and approving works", "delays in design work", "delays in approving materials", "delays in design work", and "delay due to progress payment evaluation and issuance of certificate by quantity surveyor" are grouped together. Construction delay factors "wrong choice of consultants", "poor contract management by the consultants", "inappropriate design by the consultants", and "incompetent or inexperience staff" are grouped together. "youth unrest, militancy and communal crises", "environmental impact", "civil disturbances", and "lack of community buy-in" are grouped together.
Working Experience of Respondents of Questionnaire Survey
Views are not reality and may not be correct because they are not based on facts that have been critically reviewed and validated by an independent party. The construction delay factors in study based on actual projects are assessed and identified by the authors based on past records of construction projects. The construction delays identified are the assessment of the supervising staff and the interpretation of the authors. Such assessment and interpretation are dependent on the working experience of the staff and authors. The accuracy of findings of studies based on self-administered questionnaire surveys hinges on the quality of the survey data. It is obvious that the concern to the quality of the survey data in questionnaire survey studies varies. In particular, the number of years of working experience of respondents is crucial because respondents' views are formed based on their working experience. There is no objective criterion in the existing literature on the suitability of survey respondents except the minimum of 15 years of working experience reported by Kog and Loh (2011) . Views of respondents with less than 15 years are found to be not consistent with respondents with more than 15 years (Kog and Loh 2011) . This seems reasonable considering that the construction period for a reasonably sized project will be around 3 years. A respondent with 15 years working experience will have completed a number of projects equivalent to about 5 reasonably sized construction projects that enable a broader and more incisive understanding of the construction delay factors affecting the construction projects. On the other hand, a respondent with less than 6 years of experience will only have completed one project. Some of the construction delay factors identified are unique to the project only and not typical for the construction industry. This is evidenced from the fact that the major delay factors identified by these studies are not among the major delay factors identified by the present study. Therefore, validity and reliability of major construction delays for each study reported must take into account the profile of working experience of respondents. Obviously, a consistency check of the survey data as demonstrated by Kog and Loh (2011) before they are used for further analysis is important. None of the 208 studies reported in the literature has undertaken such a consistency check of the views of respondents. Therefore, validity and reliability of major construction delays for each study reported must take into account the profile of working experience of respondents. Of the twenty three studies (Table 2) using self-administered questionnaire survey, no information on the working experience of respondents was reported in Ade-ojo and Babalola (2013) (2006), and Mohammed and Isah (2012) . This shows a lack of appreciation of the importance of working experience to the quality of the survey data and the validity of the major construction delay factors identified. When this information is given, the proportion of respondents with at least 15 years working experience in various studies in Table 1 Sanni and Hashim (2013) , and 7/50 (14%) in Oladapo (2007) . When the minimum working experience is reduced to 10 years, the respective proportions are: 123/219 (56%) in Adekunle and Ajibola (2015); 30/100 (30%) in Ameh and Osegbo (2011) ; 36/65 (55%) in Elinwa and Joshua (2001); and 24/50 (48%) in Oladapo (2007) . The number of respondents with 6 to 15 years working experience in the survey of Sanni and Hashim (2013) is 26 out of the 43 respondents (61%). No further breakdown is available. The low proportion of "experienced" respondents common in these studies again shows a lack of appreciation of the importance of working experience to the quality of the survey data and the validity of the major construction delay factors identified. Despite the above criticisms, the studies summarized in Table 1 are not without values. The major construction delay factors identified by combining the findings of the twenty three studies for Nigeria are more credible because of the larger number of respondents. 
Major Construction Delay Factors
The number of times each major delay factor were identified by these studies summarized in Table 1 is calculated. The top 9 construction delay factors most cited in the twenty three studies for Nigeria are summarized in Table 3 . It is noted that the top two construction delay factors were identified by 56.5% of the twenty three studies and the ninth construction delay factors were identified by 26.1% of the twenty three studies. This amply illustrates the wide diversity of the views of the respondents of the twenty three studies. This can be explained by the low proportion of respondents with more than 15 years working experience of the twenty three studies. The wide diversity of the views of the respondents reinforces the importance of a consistency check of the survey data before they are used for further analysis pointed out in the earlier discussion. Odeyinka and Yusif (1997) identified "act of God, labor dispute, and strikes" were extraneous factors responsible for delays in Nigeria. Murray and Seif (2013) identified "unqualified workforce/low skilled labor" as a major construction delay factor. Adekunle and Ajibola (2015) identified "lack of clarity in project scope" as a major construction delay factor. Sanni and Hashim (2013) identified "economic conditions" as a major construction delay factor. However, none of these factors was identified by other studies.
COMPARISON OF MAJOR DELAY
FACTORS OF NIGERIA AND SELECTED COUNTRIES Table 4 summarized the major delay factors for selected countries identified by other studies. It will be interesting to find out whether the major delay factors summarized in Table 3 for Nigeria have also been identified as major delay factors for the selected countries in Table 4 . Comparison of Tables 2 and 3 shows that the delay factor "late issuance of instructions, information or drawings/incomplete drawings/inadequate information/delay in revising design documents and approving works or materials/delays in design work/delay due to progress payment evaluation and issuance of certificate by quantity surveyor" appears to be a common major factor for all the selected countries except China. Delay factors "finance and payments of completed work by owner" and "slow decisions from owner" have been identified as major factors for all the selected countries except Chile and the US. Delay factor "variation orders/changes of scope by owner during construction" has been identified as a major factor for all the selected countries except Australia and China. Delay factor "mistakes and discrepancies in design documents by consultant" has been identified as a major factor for all the selected countries except Chile and China. Delay factor "late delivery/shortage of construction materials or fuel" has been identified as a major delay factor by Chile, China and Indonesia. Delay factors "equipment (or operator) availability and failure" and "subcontractor problem" have been identified as major delay factors by Chile, India and Indonesia. Delay factor "communication problems/lack of adequate project coordination" has been identified as a major delay factor for the UK, the US and Australia. Delay factor "ineffective planning and scheduling" has been identified as a major factor for Australia and Chile. Delay factor "financing by contractor" has been identified as a major factor for the UK. Delay factor "inadequate contractor experience/incompetence contractor" has been identified as a major factor for Australia. Delay factor "poor site management and supervision" does not feature as a major delay factor reported by studies for the selected countries cited in Table 4 . It is clear that some of the major delay factors for Nigeria, which is a developing country, have also been identified as major delay factors for the developed countries. 
Apparent and Root Causes
It must be pointed out that these major delay factors identified by various studies are apparent causes. Some of these apparent causes may not be the root causes of delay as defined by Ellis and Thomas (2003) . For example, when utility relocations are an apparent delay factor for a highway project, an in depth investigation by Ellis and Thomas (2003) found that the root cause is insufficient resources. Generally apparent causes are many; root causes are fewer in number. According to Ellis and Thomas (2003) , the approach to identify root cause is to trace the process beyond the point of the apparent cause to find the root cause and appropriate corrective action. Root causes of delay may be determined during interviews with practitioners including the contractors. Sometimes, the root cause is not identified per se by any one individual or organization, but rather emerged from repeatedly hearing similar problems and statements. For the same apparent delay factor, the root cause may be different in different countries because of differing economic and political conditions, practices in the construction sector and cultural background.
Major Delay Factors Related to Owners
The major delay factors summarized in Table 3 can be grouped under three categories, namely owners, contractors and consultants. The delay factors under the owner category are: "finance and payments of completed work by owner", "variation orders/changes of scope by owner during construction", and "slow decisions from owner". Financing of the construction private sector projects depends on the financial strength of the developer and the general economic conditions, in particular the real estate sector, of the country. One measure that can be implemented to address this issue is to require the owner/developer to submit all the necessary financial documents for an exclusive bank account to be set up strictly for the project only prior to the issuance of the permit to commence construction work for the project. In other words, the owner/developer must secure the financial arrangement prior to the commencement of the construction. The purpose is to ensure that the owner/developer possess the financial capability to undertake such a development project. Similar administrative measure may be set up for public sector construction projects. If the funding is from an overseas aid agency, then all the necessary documentations required for the release of the fund must be expeditiously forwarded to the funding agency so that monthly progress payment to the contractor will not be delayed. The root cause of slow progress payment to the contractor may be attributed to the financial problem encountered by the owner. If financing of the project is no longer a problem with the measure discussed earlier, there is a strong need to professionalize the project management teams of owners so that decisions and progress payments to contractors can be made within the stipulated period. Owners must be educated to understand and reminded repeatedly that any delays in making decisions and progress payment to contractors may lead eventually to construction delays. The costs of construction delays will definitely be more than any benefits that can be obtained from slow decision making and progress payment to contractors.
Major Delay Factors Related to Contractors
The delay factors under the contractor category are: "late delivery/shortage of construction materials or fuel", "ineffective planning and scheduling", "equipment (or operator) availability and failure", "poor site management and supervision", "inadequate contractor experience/incompetence contractor", "financing by contractor", and "subcontractor problems". The non-compensable construction delay factors such as "late delivery/shortage of construction materials or fuel", "ineffective planning and scheduling", "equipment (or operator) availability and failure", "poor site management and supervision", "inadequate contractor experience/incompetence contractor" identified by the present study are strong evidences that there is a need to professionalize contractors in Nigeria. One of the crucial steps is for contractors to employ experienced technical professionals so that a competent project team will be involved in a project. The aim is to improve their planning and scheduling (including the ordering and delivery of construction materials and procurement of equipment), site management and supervision, and site coordination of the project. Most of the local contractors are family business and they are very reluctant to trust technical professionals outside the family. More importantly, they feared that the overheads of the contractor's company will be increased resulting inevitably in higher tender prices. This may lead to failure in securing any project in the cut-throat "destructive" competition in tender. Fortunately, with better educated second generation taking over the helm, there will be increasingly a changing trend towards professionalizing the project team. The younger contractors recognize that the benefits of a professional project team outweigh its costs. A grading system for different classes of registered contractor with varying financial capacity administered by a government agency will help to minimize the financing problem of contractors. Such a registration system will be based on past track record and paid up capital of the contractor. The experience and educational background of key personnel are also taken into account. The requirements for each class in such a grading system must be transparent. Requirements for the eligibility to tender for any construction project will be based on such a grading system. Contractor can be upgraded to a higher class by submitting necessary documents showing that the requirements for the next grade of registration are met. Such a system will ensure that the contractor undertaking the construction project has the financial capacity to complete the project and make it easier for any bank to review the request for loans to facilitate cash flow required for each project. There is already a registration system for contractors in Nigeria. The fact that the construction delay factor "inadequate contractor experience/incompetence contractor" remains as one of the top major delay factors suggests that the present registration system needs to be tightened, enhanced and more rigorously implementated.
The subcontractor problem arises either because of the inability of the contractor to secure suitable subcontractors to complete some works in time or the performance of some subcontractors is below par. There are several possible underlying causes to the subcontractor problem. These include management problem of subcontractor, insufficient supply of workers, unskilled and unqualified workers, unsatisfactory payment for works completed, and slow progress payment by the contractors to the subcontractors etc. Unfortunately, no in depth study has been undertaken to establish its root cause. Setting up a construction industry training center offering a full range of training programs for workers, foremen and supervisors and requiring all construction workers to possess a skill evaluation certificate for employment in construction projects will help to address the issue of unqualified workers. Obviously, when the performance of subcontractors is acceptable, it is in the interests of contractors to pay their subcontractors promptly and the payment made must be commensurate with the work completed.
Major Delay Factors Related to Consultants
The delay factors under the consultant category are: "late issuance of instructions, information or drawings/incomplete drawings/inadequate information/delay in revising design documents and approving works or materials/delays in design work/delay due to progress payment evaluation and issuance of certificate by quantity surveyor", and "mistakes and discrepancies in design documents by consultant". Obviously, the competency of the consultants must be further enhanced and the professional bodies and universities have an important role to play. For all project participants, delay factor "communication problems/lack of adequate project coordination" is identified as a major delay factor. Most of the delay caused by the above delay factors can be minimized by better communication among the various project participants. A joint review by the design team has to be conducted during the working drawing stage to minimize any discrepancies in the architectural, structural, mechanical, and electrical drawings. Once the building contract commences, variation orders and changes that affect critical activities must be avoided whenever possible. The owners or architects must convene regular project meetings to be attended by all consultants and contractor to achieve better communication and co-ordination among project participants. This is necessary to eliminate late issuance of instructions, information or drawings, incomplete drawings, inadequate information, delay in revising design documents and approving works or materials, delays in design work, delay due to progress payment evaluation and issuance of certificate by quantity surveyor, and mistakes and discrepancies in design documents by consultants.
CONCLUSION
A review of the twenty three studies to identify major delay factors for construction projects in Nigeria is performed in the present study. Major delay factors for construction projects in Nigeria identified by the present study include: "finance and payments of completed work by owner", "late delivery/shortage of construction materials or fuel", "ineffective planning and scheduling", "variation orders/changes of scope by owner during construction", "late issuance of instructions, information or drawings/incomplete drawings/inadequate information/delay in revising design documents and approving works or materials/delays in design work/delay due to progress payment evaluation and issuance of certificate by quantity surveyor", "equipment (or operator) availability and failure", "poor site management and supervision", "mistakes and discrepancies in design documents by consultant", "communication problems/lack of adequate project coordination", "slow decisions from owner", "inadequate contractor experience/incompetence contractor", "financing by contractor", and "subcontractor problems". The finding of the present study has clarified the confusion with respect to the major delay factors created by the twenty three studies reported in the literature. The recommended remedial measures to address issues related to the major delay factors include requiring the owner to submit all the necessary financial documents for an exclusive bank account to be set up strictly for the construction project only. There is a strong need to professionalize the project teams of owners and contractors. Another measure is to set up a system administered by a government agency for different classes of registered contractor with varying financial capacity. Such a contractor registration system will be based on past track record, paid up capital, and the experience and educational background of key personnel of the contractor. One other measure is to set up a construction industry training center and requiring all construction workers to possess a skill evaluation certificate for employment in construction projects. The construction delay can be further minimized by improving communication among project participants. This can be achieved by convening timely review meetings for owner and all consultants and regular project meetings for owner, consultants and contractor.
